This paper provides evidence that the presence of foreign workers in plants increases the likelihood that those plants will export their output. This informs both the literature on trade costs and the microeconomic literature on plants' export behaviour. We identify the nationality of each worker in a large sample of German plants, and relate this to the exporting behaviour of that plant. We find a significant effect of worker nationality on exporting which is not driven by the industrial, occupational or locational concentration of migrants. The effect is much stronger for senior occupations, who are more likely to have a role in exporting decisions by the plant. The relationship is also stronger when we consider exports to particular regions and workers from those regions.
1 Introduction Anderson & van Wincoop (2004) conclude that trade barriers associated with national borders are large, but that policy barriers, in the form of tariff and non-tariff barriers, are only a small fraction of the total border effect. Instead, informal trade barriers are the largest component of the cost of trading goods across national borders. These barriers include language, cultural differences, information costs and contracting costs. Evidence on the importance of these informal trade barriers comes almost exclusively from studies of aggregate trade flows between countries.
A separate literature has used firm-or plant-level data to examine the factors which determine entry into export markets (e.g. Roberts & Tybout 1997 , Bernard & Jensen 2004 ). The two key findings of this literature are, firstly, the importance of firm heterogeneity and, secondly, the role of sunk costs in causing persistence of exporting behaviour. These two findings interact because more productive firms are better able to overcome the sunk costs, and hence more likely to enter export markets. It also seems likely that firms differ in the size of the sunk costs they face. If informal trade barriers differ between firms, this would also explain why some firms export and others do not. This paper examines whether foreign employees can provide one explanation why some firms export and others do not. Our basic hypothesis is that plants' foreign workers can reduce trade costs, because foreign workers help plants to overcome language, cultural and informational barriers to trade. Aggregate gravity models have established that migrant links can increase trade between countries. This paper shows that this mechanism operates, at least partly, via the employees of firms. 1
Our data identify the nationality of each worker within a large representative panel of German plants, and also identify the exporting behaviour of those plants. We deal with the potential endogeneity of the plant's workforce by (a) controlling for observable characteristics such as plants ' location, (b) by constructing instruments constructed at the local labour market level which exclude the plant's own workers, and (c) by using fixed effects methods which rely on the within-plant change in the proportion of foreigners.
The richness of the data allow us to go beyond simply examining whether plants with more foreign workers are more likely to export. We test a number of related hypotheses which shed more light on the mechanism by which foreign workers affect plants' exporting behaviour. First, we would expect that employees' influence on their plants' exporting capabilities would be greater for more senior workers and workers who have a direct link to customers. Occupational information on each worker allow us to test this hypothesis. Second, we test whether plants are more likely to export to a particular destination if they employ foreign workers from that destination. Third, we investigate whether the strength of ties to a worker's home country increases the strength of the exporting effect. Fourth, we test whether the effect is stronger for plants in service sector industries which are more likely to export non-standard products.
We find consistent and robust evidence of a relationship between the proportion of foreign workers in a plant and the probability of exporting. A plant with a 10 percentage point higher proportion of foreign workers is 1 percentage point more likely to export. The effect is more than twice as large for foreign workers who do not originate from those Southern European countries which sent large numbers of (largely unskilled) manual workers to Germany in the 1950s and 1960s under the so-called Gastarbeiter programs. The effect is also much larger for workers in managerial positions within the plant.
The paper is organised as follows. We begin in Section 2 by briefly reviewing the two relevant literatures on trade costs and on firm exporting behaviour. Section 3 describes the data and presents some suggestive evidence that there is at least a correlation between the nationality of workers and their plants' exporting behaviour.
Section 4 explains our econometric methods, which have to deal with the possible endogeneity of the workforce. Section 5 describes the results, and Section 6 concludes.
2 Literature review Rauch & Casella (2003) argue that, "as tariffs and transportation costs have come down, research has increasingly focused on informal barriers to trade." These informal barriers include information, business contacts, language, contract enforcement and preferences. Of these barriers, at least the first three might potentially be mitigated by the presence of foreign workers in a firm.
At the aggregate level, there is considerable evidence of a link between trade flows and stocks of migrants. For example, Gould (1994) estimates a gravity model of trade between the US and j = 1, . . . , 47 trading partners. The model includes measures of the number of immigrants from country j, the skill intensity of those immigrants, and their average length of stay. Gould finds significant import and export effects, and also finds that only small numbers of migrants are required for the export effect, relative to import effects. He also argues that the information channel is less important for homogeneous goods where the price provides better information, and, consistent with this hypothesis, there are larger effects for less homogenous products.
Other related evidence comes from the effect of common languages on trade. Frankel (1997, p.74 ) includes a dummy variable for "common language" in a gravity model and finds that countries which share a common language trade about 55% more than they would otherwise. Wagner, Head & Ries (2002) surveys the empirical literature with particular reference to the mechanisms which lie behind the effect of immigration and subsequent trade. The estimated elasticities lie in a very wide range, between 0.02 and 0.47 for exports and 0.01 and 0.41 for imports.
An issue in this literature is whether the import effect is larger or smaller than the export effect, since the import effect is likely to be driven by preferences, whereas the export effect is more likely to be evidence of informal trade barriers. Head & Ries (1998) , for example, find elasticities to be much larger on imports than on exports, which perhaps suggests that preferences are more important than information. However, other studies such as Girma & Yu (2002) find the reverse: export effects are larger than import effects.
Almost all studies use aggregate gravity models at the country level. A few studies use data from within countries, including Wagner et al. (2002) who examine trade between Canadian provinces. The aggregate data cannot shed light on the precise mechanism, notwithstanding the debate on the size of the effect on imports and exports. Our contribution is to show that there is an effect which operates via the employees of plants.
There is also a set of stylised facts that have emerged about the exporting status of individual firms or plants. The key fact to have emerged from the empirical literature is that exporting and non-exporting firms co-exist in the same narrowly defined industry. Only a small proportion of plants export, a very small proportion of plants are responsible for the vast majority of all exports, and those firms that do export generally export only a small proportion of their output. See, for example, Bernard, Jensen, Redding & Schott (2007) . Greenaway & Kneller (2007) stress that the key features of models which can explain exporting decisions by firms are the interaction of sunk costs and productivity heterogeneity. But Kneller & Pisu (2008) note that we know less about how trade costs or trade barriers affect individual firms, and this is precisely what we shed light on in this paper.
We are aware of only one other paper which examines the relationship between the characteristics of individual workers and exporting behaviour. Molina & Muendler (2009) use linked employer-employee data for Brazil, and show that firms' hiring behaviour is an important predictor of their subsequent export performance. In particular, hiring workers who have themselves previously worked for exporters is a significant factor.
The data and descriptive statistics
The first datasource is the Institut für Arbeitsmarkt-und Berufsforschung (IAB) Establishment Panel, an annual survey of between approximately 4,000 and 10,000 plants located in West Germany (since 1993) and between 4,000 and 6,000 plants located in East Germany (since 1996) . The sampling frame comprises all plants in Germany with at least one worker covered by the social security system as of 30
June in the year before the survey. The sample includes all industries, and currently covers approximately 1% of all plants in Germany and approximately 7% of workers because it is weighted towards larger plants. 2 Information is obtained by personal interviews with plant managers, and comprises about 80 questions per year on, for example, employment, bargaining arrangements, sales, exports, investment, wage bill, location, and industry.
The total original sample comprises 187,434 plant-years on 46,121 plants over the period 1993-2008. We drop plants whose industry is classified as: Public Administration, Membership Organisations and Private Households. We also drop plants which are classified as "not for profit", or whose legal form is classified as a public corporation. It might be argued that some plants in our sample produce non-tradable output, such as services which can only be delivered face-to-face. We therefore excluded industries where the average percentage of exports to output is less than 1%. 3
These exclusions reduce the sample to 108,557 plant-years and 27,440 plants.
Exports are recorded as a proportion of total sales in the previous calendar year.
From 1998 onwards, managers were also asked to distinguish between exports to countries in the European Monetary Union. From 2004 onwards, exports are further 2 Weights to ensure that the sample is representative are calculated by comparing the sample of plantss with the population of plants in the same Federal state, size and industry cell. The population of plants is obtained from a Federal Employment Agency database. A more detailed description of the data and the weighting procedure is described in Fischer, Janik, Müller & Schmucker (2009 We select all workers in the employment register who are employed by the surveyed establishments on June 30th each year. We exclude apprentices, part-time workers, homeworkers and those aged over 65 or under 16 from the sample. Because the information on exporting in the establishment panel refers to the previous calendar year, we use worker-level information from two years before the interview date. The employment register data records the nationality (citizenship) of workers. It seems likely that some workers who are recorded as being "foreign" by nationality have lived in Germany for some time, or may even have been born in Germany. 7 4 A detailed description of the employment data can be found in Bender, Haas & Klose (2000) . 5 The establishment panel contains information on the number of employees and the number of employees covered by social security. In our sample of private sector plants 96% of employees are covered by social security.
6 Although 1993 is the first year of the establishment panel, the employment statistics register can be used to find workers in plants before 1993, so we do not lose observations by pre-dating the worker-level information in this way.
7 German nationality is essentially based on parents' nationality, irrespective of place of birth. It has traditionally been quite difficult for non-Germans to acquire German nationality, requiring (amongst other conditions) a minimum of 15 years' residence. The amended Nationality Act of 2000 has made it slightly easier but still requires at least eight years' residence. Children born in Germany to non-German parents acquire German nationality at birth only if at least one parent has a permanent residence permit and has been living in Germany for at least eight years.
Because of this, we examine subsets of workers whose nationality is more likely to reflect links with other countries. A list of the most common nationalities working in plants in our sample is given in Table 14 Some basic characteristics of the establishments in our sample are given in Table 1, split by the exporting status of the establishment. Basic patterns are consistent with those found in the firm-or plant-level literature on exporting. Exporting plants in our data are larger, more likely to be foreign-owned, more profitable and are more likely to be in the manufacturing sector. a Weighted by sampling weights. b Proportion responding "good" or "very good" to the question: "Please give your assessment of the profit situation of your business in the last fiscal year."
They employ a higher proportion of workers with university degrees, but they also employ a higher proportion of workers with the lowest qualification level. Similarly, exporting plants employ a larger proportion of basic manual workers but also a larger proportion of engineers, technicians and qualified business occupations. This will in part reflect the sectoral composition of exporting and non-exporting plants, which we will control for in our regression analysis.
The last line of Table 2 costs, and those regions also have higher proportions of foreign workers, for example cities or districts close to foreign borders. In our regression analysis we therefore control for regional and local area effects.
Another explanation for the fact that exporting plants employ more foreign workers might be that exporting plants employ more foreigners because foreign workers happen to be concentrated in industries and occupations which are export intensive. For example, foreign workers in Germany might be concentrated in low-skill manual occupations which are intensively required by exporting plants. This might be particularly the case for Gastarbeiter. In our regression analysis we therefore also consider the occupational structure of employment and the effect of considering Table 15 for a description of occupational codes used.
foreign workers from non-Gastarbeiter countries.
A stronger test of the hypothesis that foreign workers actually lower exporting transaction costs is to examine the proportion of foreign workers by occupation. Because we have data on individual workers we can identify whether foreign workers are in senior occupational positions. We would expect that workers in senior positions will have more effect on exporting than those working in production or in less-skilled occupations. This is illustrated in Table 3 . The table shows that the increase in the share of foreign workers in exporting plants is greater for workers with higher levels of education and for workers in managerial, business and engineering occupations.
For example, 8.3% of managers in export-intensive plants are foreign, compared to 1.4% of managers in non-exporting plants. The ratio of these shares (6.04) is much higher than the equivalent ratio for manual and service occupations.
One final piece of descriptive evidence which suggests that there is some causal relationship comes from the patterns of hiring and exporting over time. Molina & Muendler (2009) show that plants' hiring behaviour at t − 1 is systematically related to their exporting decisions in period t. We examine this by categorising plants into three groups: those that start exporting during the sample period, those that never export, and those that always export. 9 We then calculate, from the workerlevel data, hires of foreign workers for each plant. Table 4 reports the proportion of workers hired who are foreign for these three groups of plants. Although the sample of export starters is small, Table 4 suggests that plants which start exporting at t increase their hiring of foreign workers in the two years before exporting starts. Three years before exporting starts foreign hiring rates are equal between starters and non-exporters (p = 0.490), but the hiring rate increases in the export starters, and the difference is significant in the year before exporting starts (p = 0.028). However, it is also noticeable that the group of plants which always export have significantly higher hiring rates of foreign workers throughout.
Methods and hypotheses
In this section we describe the methods we use to examine whether the proportion of foreign workers in a plant has a causal impact on the probability of entering export markets. We also describe the methods we use to test various additional hypotheses which, if true, provide further support for the idea that foreign workers lower informal trade barriers.
Causality
A potential problem is that the proportion of foreign workers in a plant may not be exogenous. Some factor which causes plants to hire more foreign workers might also cause them to export. This might arise because of some factor which is correlated with transaction costs and hiring decisions (such as the plant's location), or because of reverse causality: perhaps foreign workers choose to work for plants which export their output. Our empirical methods are intended to test whether there is a genuine causal relationship, or merely a correlation.
We start with a linear probability model which relates the exporting status of plant j in year t to the proportion of employees in the plant who have foreign nationality on June 30th in the previous year:
If F i is a dummy variable recording whether worker i is foreign, and N jt is employment in plant j at time t, the proportion of foreigners at t is given bȳ
Because foreign workers are distributed across plants non-randomly with respect to observable characteristics which themselves may be correlated with exporter status, Equation (1) includes a vector of characteristics x jt . For example, the proportion of foreigners in a plant may vary with geographical location, plant size and industry, and these characteristics may also be correlated with exporting status. Because we have linked data we can also include measures of the education and occupation level of the plant's workforce. 10 This controls for any difference in education and skill level between foreign and German workers.
10 These are also measured on June 30th in the year before the exporting information is recorded.
If foreign workers are also non-randomly distributed across plants with respect to some unobservable attribute which is correlated with exporting status, then our estimate of β F from Equation (1) will still be biased. Our second model therefore instrumentsF it with a measure of the proportion of foreign workers in the local region who do not themselves work in plant j. Our instrument forF jt is therefore
where J r is the number of plants in region r. Note that z jt varies at the plant level (not just the regional level) because it excludes workers from plant j.
If plants hire workers only from other firms in their local region then this instrument will be highly correlated withF it , and should have a coefficient of approximately one, because an increase in the share of foreigners in other plants in the region should be associated with an equal increase in the share of foreigners in the plant. The extent to which the coefficient varies from one will give us some indication of the extent to which plants do hire mainly from the local region. For z jt to be a valid instrument, we require that the effect of z jt on the probability of exporting operates only via its effect onF jt , and not through u jt . This will hold if plants' location with respect to the number of foreigners in the region is independent of their unobserved exporting propensity, u jt . To construct the instrument we use the entire employment statistics register collapsed down to the district level (Kreis). 11 We also contruct a similar instrument which calculates z jt at a higher regional level (Regierungbezirk ). 12
A third approach to the problem of the endogeneity ofF jt is to examine the relationship between changes in exporting status and hires of foreign workers by estimating a plant fixed-effects model. This relies on the assumption that the endogeneity ofF jt arises because of some fixed unobserved difference between exporting and non-exporting plants. A well-known problem here is that measurement error inF jt may make changes or within-deviations unreliable. This is particularly so ifF jt is relatively stable within plants over time.
Investigating why foreign workers affect exporting
The three basic models above (OLS, IV and FE) investigate the causality of the relationship betweenF jt and the probability of exporting. In addition, there are a Union. To distinguish between these hypotheses we regress an indicator for exports to region r on the proportion of foreign workers from region r and the proportion of foreign workers from other regions. We expect, for example, that the probability of exporting to EMU countries is affected by the proportion of workers from EMU countries, but it is not affected by the proportion of workers from other countries.
Third, we investigate whether foreign workers with stronger ties to their home country have a stronger exporting effect. As noted, the definition of a foreign worker we use is actually a measure of "nationality", rather than country of birth, and a significant number of workers coded as foreign may well have been living in Germany for many years, or may have been born in Germany. We do not know precisely when foreign workers arrived in Germany, but we can record the date at which they first entered the social security system. This provides, for foreign workers, the latest possible date at which an individual moved to Germany. Of course, many foreign workers will have moved to Germany before they enter the employment register, but it provides a lower bound on the number of years in Germany.
Another implication of the "strength of ties" hypothesis is that, if workers from countries which signed Gastarbeiter agreements in the 1950s and 1960s have been resident in Germany for longer, then excluding them from our measure of foreign workers should strengthen the relationship between exporting and nationality.
Yet another approach to testing the strength of ties for recent migrants is to ex-ploit the fact that there were very few non-Germans in Eastern Germany before re-unification in 1991 (see Table 16 in the Appendix). Testing whether the foreign worker effect is stronger in East Germany therefore also provides additional evidence on this hypothesis.
Fourth, we test whether the effect of foreign workers is greater for plants which produce "non-standard" products. A physical product with a specific set of characteristics might be easier to export without detailed knowledge of the destination country's language and legal system. This is related to the argument of Gould (1994) , who finds larger migration effects on trade for less homogeneous products.
The most obvious test in our data is to compare exporting plants in the manufacturing and service sectors. If manufactured goods are more standardised, then the effect of foreign workers should be weaker.
Finally, there are a number of other specification issues. Equation (1) imposes the assumption that the effect is linear in the proportion of foreigners. There are alternative possibilities. For example, it seems plausible that the first foreign worker in a plant might have a greater effect than then tenth. We therefore examine this linearity assumption by testing the effect for different quantiles in the proportion of foreign workers without imposing linearity. Equation (1) also only considers the binary exporting decision. However, if foreign workers help plants break into additional export markets after the first one, or if they help plants find new customers in existing export markets, then we should also consider the volume of exports for exporting plants.
Results
We start with the basic linear probability model given in Equation (1), and then estimate a large number of alternative specifications suggested in Section 4 which serve to test the robustness of the relationship, and to investigate the underlying hypothesis more closely.
The dependent variable is an indicator which takes the value 1 if a plant exports any of its sales in the previous calendar year, and 0 otherwise. The key explanatory variable isF jt , the proportion of foreign workers in the plant in the year prior to the exporting information. Table 5 reports our first set of results.
The first column reports the raw effect. An increase in the share of foreigners in the plant of 10 percentage points is associated with a significant increase in the probability of exporting of 0.064. Less than 20% of the plants in our sample are exporters, so this is a sizable increase. In the second column we include a set of plant-level controls. We include dummies for time, Bundesland, industry, and employment size categories. This reduces the estimated coefficient considerably to 0.110. This means, for example, that foreign workers are employed in regions, industries and size classes which themselves are associated with a higher exporting probability. Controlling for these factors therefore increases the R 2 considerably. In the third column we exploit the fact that we have data on individual workers, and include measures of the education and occupational distribution of workers in the plant. We include a measure of the proportion of the workforce in three educational categories and 10 occupational categories. It turns out that these have relatively little additional explanatory power: the R 2 increases to only 0.321 from 0.353. The coefficient on F jt falls only slightly and is still highly significant. Thus, the relationship between exporting and foreign workers does not arise because foreign workers have different educational or occupational backgrounds.
In the fourth column we check that our result is not driven by the within-region distribution of foreign workers. As noted, there may be border effects, or effects driven by the location of plants and foreign workers in cities. Including a full set of Kreis-level dummies has almost no effect on the coefficient onF jt .
The final column uses an alternative definition ofF jt which ignores workers from Gastarbeiter countries. Workers from Gastarbeiter countries are more likely to have been in Germany for longer periods, and are also more likely to be in manual oc-cupations which are less relevant for exporting decisions. 13 Excluding Gastarbeiter workers causes the coefficient to effectively double in size. This is consistent with our hypothesis that workers from other countries are more important for plants exporting decisions.
In Table 6 we consider this idea further, by splitting the proportion of foreigners into the ten occupational categories listed in Table 15 . We expect that the influence of foreign workers on exporting decisions is greater for more senior workers, and this is exactly what we find. In the first column (all foreign workers) the largest effects are found for the proportion of workers in managerial, engineering and qualified business occupations. In the second column, when we exclude workers from Gastarbeiter countries, the largest effects are for managers, qualified and basic business occupations. a Standard errors in parentheses are clustered at the plant level. Regressions include the same set of controls used in Table 5 . A list of occupations associated with each category is given in Table 15 .
The fact that the coefficients on managerial occupations are large and significant is consistent with the hypothesis that foreign workers lower trade barriers. However, the results are not completely clear cut because some lower-level occupations which appear to have no direct exporting role are also significant. For example, the proportion of foreigners in basic manual occupations is significant and quite large in the first column. This suggests either that there are unobserved factors which are correlated withF jt and exporting, or that the occupation codes are not sufficiently precise to measure all the roles of workers in plants.
We now consider whether the association between foreign workers and exporting arises because of direct links between workers and export markets, or because foreign workers are in general "good" workers who facilitate exporting. In the first case, we would expect that exports to France would be facilitated by French workers. In the second case, exports to France could be facilitated by, for example, a Dutch manager, perhaps because, on average, foreign workers are more productive than natives. The results from Table 7 strongly suggest that foreign workers help to lower export costs to those regions from which the foreign workers originate. As noted, we have information on exports to EMU countries from 1998 onwards, and exports to New Member States (NMS) from 2004 onwards. In columns (1) and (3) we therefore repeat the base model, but restrict the sample to these years. The basic result remains, with slightly larger standard errors. Columns (2) and (4) then report the result of regressing exports to each region on region-specific measures ofF jt . For exports to EMU countries the results are very clear. The proportion of foreigners from non-EMU countries has no effect, but the proportion of foreigners from EMU countries is large and significant. For exports to NMS countries, the results are slightly weaker, partly because of the reduced sample size. The coefficient on the proportion of NMS foreigners in the plant is larger than the other coefficients, but is only significant at the 7.4% level. Furthermore, the proportion of EMU foreigners is still significant, suggesting that these foreign workers help plants to export to countries other than those from which they originate. 14 We now turn to the question of whether foreign workers who arrived more recently have stronger effects. As noted, we do not know when foreign workers arrived in
Germany, but we can measure their first appearance in the employment register, which gives us the latest date they could have arrived. In Table 8 we report estimates where the proportion of foreigners is split by time since first appearance in the employment register. Contrary to expectations, we find that the coefficient is largest for the proportion of foreigners who first appeared in the employment register more than 15 years ago. Regressions include the same set of controls used in Table 5 .
The second and third column of Table 8 reports estimates of the base model split 14 One might argue that these results are driven by border effects. For example, workers from EMU countries work in plants located close to a border with EMU countries, and these plants are more likely to export to those countries. We therefore re-estimated the EMU export regressions using only East German plants (which have no border with EMU countries) and the NMS export regression using only West German plants excluding Bavaria (which have no border with NMS countries). The NMS export result becomes slightly larger when we do this. The EMU export result also becomes larger but also has a much larger standard error because the proportion of EMU foreigners in East German plants is extremely small. between East and West German plants. Since foreigners in East Germany are more likely to be recent arrivals, we expect stronger effects for foreigners, and this is what we find. Gould (1994) argues that the effect of migrant links on trade patterns will be more pronounced for more complex differentiated products which require greater countryspecific trade information. In our data, exports of services are much more likely to require the specific knowledge which foreign workers bring, and so in Table 9 we split the sample between manufacturing and service-sector plants. The result is very strong: the proportion of foreigners in manufacturing plants has no effect on export propensity, but it has a large and highly significant effect in service sector plants.
The result is even more pronounced when we exclude workers from Gastarbeiter countries. a Standard errors in parentheses are clustered at the plant level. Regressions include the same set of controls used in Table 5 .
Thus far we have only modelled the linear effect of the proportion of foreigners on the exporting decision. But it seems possible that only small numbers of foreign workers in a plant might have a significant effect, if they are in key roles within the plant. The first column of Table 10 supports this view to some extent, where we report estimates of the effect of different quartiles ofF jt on the exporting decision.
All four quartiles are significant, and the effect of the first quartile (having less than 3% of foreign workers) is nearly as large as the effect of the last quartile (having more than 15% of foreign workers).
The second column of Table 10 repeats the basic model, but with the proportion of output exported (conditional on exporting) rather than the basic binary exporting outcome. The proportion of foreign workers is still highly significant and economically meaningful. A 10pp increase in the share of foreigners in the workforce is associated with a 1.7pp increase in the proportion of output exported.
Theory and evidence suggest that the probability of exporting depends to a large extent on the probability of exporting in the previous period because of the existence of fixed exporting costs. Thus, a more appropriate specification should include lagged a Standard errors in parentheses are clustered at the plant level. Regressions include the same set of controls used in Table 5 . b Cutoffs correspond to the 25th, 50th and 75th percentile of F jt for those plants with any foreign workers.
exporting as an additional control variable. Estimates of such a model are reported in the first column of Table 11 . As expected, the coefficient on lagged exporting is large and highly significant. But the estimated long-run effect ofF jt on the export probability is very close to the base model (0.032/(1 − 0.725) = 0.116). In the second column of Table 11 we report fixed effects estimates of the relationship between foreign workers and exporting. This parameter is identified only off the within-plant variation inF jt and exporting, and so is a much stronger test of the hypothesis, because the effect of any fixed plant-level attribute (whether observed or not) is swept out. For example, if distance to a national border is correlated with the proportion of foreign workers in a plant and with the propensity to export, this effect is entirely removed by this estimation method, since plants' location is fixed. 15 The coefficient estimate is approximately half the size of the OLS estimate, but still significant at conventional significance levels. There are two interpretations of the smaller fixed-effect estimate. One is that measurement error attenuates the true coefficient to zero. The second is that there are plant-level fixed unobservable attributes which are correlated with hiring decisions and exporting propensity.
An alternative method for dealing with the possible endogeneity ofF jt is to use the instrument defined in Equation (2) and estimate by 2SLS. Table 12 reports the results of this exercise. The first column reports the coefficient estimate on z jt from the first stage regression. As expected, the coefficient is close to one and highly significant, because there is a close relationship between the proportion of foreign workers in a Kreis and the proportion of foreign workers in the plant. The second column reports the 2SLS estimate, which is about four times larger than the OLS estimate, albeit with a much larger standard error. However, these estimates are sensitive to the choice of regional controls. The inclusion of region fixed effects (columns 3 and 4) leads to a 2SLS estimate which is insignificantly different from zero. Excluding workers from Gastarbeiter countries (and including region fixed effects) leads to 2SLS estimates which are again about four times larger than the equivalent OLS estimate. a Standard errors in parentheses are clustered at the plant level. Regressions include the same set of controls used in Table 5 .
Finally, we also report 2SLS estimates which split by export destination and country of origin of foreign workers. There are now two instruments, one for the proportion of EMU foreigners in the plant, and one for the proportion of NMS foreigners in the plant. The two first stage regression results for EMU exports are reported in the first two columns of Table 13 . We find that the proportion of NMS foreigners in the plant is less strongly related to the instrument The 2SLS results (column 3) show a large effect on the proportion of EMU foreigners in the plant, but no significant effect for the proportion of NMS foreigners. Columns 4-6 repeat the exercise for exports to NMS, but the results are very imprecisely estimated. a Standard errors in parentheses are clustered at the plant level. Regressions include the same set of controls used in Table 5 .
Conclusion
This paper provides new evidence which shows that plant-level exporting heterogeneity is partly explained by worker nationality. We show that plants with a higher proportion of foreign workers in year t − 1 are significantly more likely to export in year t.
We have shown that the relationship which exists in the raw data is not due to the industrial, occupational or (most importantly) geographical concentration of foreign workers. Even within narrowly defined regions, a higher share of foreign workers is significantly associated with a higher probability of exporting. Thus, the effect is not driven by the co-location of foreign workers and plants in regions with low exporting costs. We have also shown that the effect is about twice as large for workers who are more likely to play a role within the plant in facilitating exporting decisions (i.e. managers) and for workers which are not from Germany's Gastarbeiter countries.
Even more strikingly, the relationship is also stronger when we consider exports to specific regions and workers from those regions within plants.
If plants' ability to hire foreign workers depends, to a large extent, on the availability of foreign workers in the local labour market, then one could argue that the proportion of foreign workers in a plant is exogenous, since it seems unlikely that plants are geographically mobile. If this is the case, then OLS results provide an estimate of the causal impact of foreign workers on exporting decisions. However, if there are un-observed factors which determine both export propensity and hiring policy, then an instrumental variable or fixed effects strategy is required. Instrumental variable estimates tend to be larger than the OLS estimates, but are very imprecisely estimated, and we cannot reject the exogeneity assumption. Within-plant fixed-estimates are smaller but still significantly different from zero.
There are several further issues which remain to be investigated. First, there is the possibility that changes in the costs of exporting and the proportion of foreigners in local labour markets might be simultaneously driven by the lowering of political Second, our model assumes a constant effect of worker nationality on all plants. But it seems plausible that plants close to some exporting threshold might experience larger gains from hiring foreigners than plants which are far from that threshold.
Heterogeneous effects provides another reason for using IV estimation methods.
Despite these caveats, the results are strongly suggestive of a relationship between workers' nationality and plants' export performance. 
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